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Cow’s milk is a major component of most of our diets, but concerns about its ingestion have 
been in and out of public health dialogues for decades. Raw milk has long been associated 
with numerous foodborne illnesses and outbreaks due to enteric and opportunistic bacteria 
such as Brucella, Salmonella, Listeria monocytogenes, Yersinia, Campylobactor species, 
Staphylococcus aureus, and Escherichia coli species.1,2 Mycobacterium bovis infection was 
transmitted to humans following drinking unpasteurized milk from infected cows, causing 
tuberculosis and scrofula.3 Pasteurization, in which milk is heated to 161°F for at least 15 
seconds and then cooled, was intended to reduce or eliminate the microbial content, thus 
decreasing the risk for serious bacterial infections and prolonging the shelf life.4 Since the 
1920s, universal pasteurization of milk and milk products has lessened significantly the 
incidence of these serious infections.3,5 At the start of the obesity epidemic in the United 
States in the 1980s, milk was drawn into the public spotlight when the fat in whole milk was 
considered partly responsible for weight gain and the associated metabolic and 
cardiovascular complications. When the 1995 US Department of Agriculture guidelines 
recommended switching from whole milk to reduced-fat milk,6 consumption of whole milk 
plummeted in favor of low-fat varieties.
Despite these extensive public health measures, consumer interest in raw, unprocessed whole 
milk has been rising in recent years,7,8 boosted by lay organizations endorsing its possible 
health benefits.9 Recently, several reports have linked the ingestion of raw milk to atopic 
disease and asthma prevention.9–15 Mechanistic studies have implicated greater exposure to 
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fatty acids and oligosaccharides in cow’s milk, and altered epigenetic regulation and 
function of several genes and cytokines, particularly in the pregnant mother and young child, 
related to regulatory T-cell function and allergy.10,12,16,17 Two articles in this issue of the 
Journal18,19 now attempt to offer further insight into possible causes of the observed asthma-
protective effects of raw milk.
The first article by Brick et al18 focuses further on effects of milk’s fatty acid content and 
modes of processing on asthma development in the Protection Against Allergy: Study in 
Rural Environments birth cohort of 5 European countries. Consumption of unprocessed farm 
milk (overall fat content 4.0%) when compared with shop milk, of high-fat milk (>3.5%) 
compared with low-fat milk, and of unprocessed compared with boiled milk was associated 
with lower asthma rates at age 6 years. The protective effect of farm milk when compared 
with shop milk was more prominent by age 6 years when compared with age 1 year. The 
protection of high-fat milk trended most robustly among children with FEV1 above the 
median or with a positive bronchodilator response.18 Furthermore, ingestion of higher levels 
of ω-3 polyunsaturated fatty acids (ω-3-PUFAs), which are present at higher levels in 
unprocessed farm milk, was associated inversely with asthma and C-reactive protein 
levels.18
Kirchner et al19 focused more mechanistically on gene regulation and specifically whether 
microRNA (miRNA) components found in native cow’s milk may be responsible for the 
asthma- or allergy-protective effect. Cow’s milk derived from the same batches of native 
cow’s milk was screened after different milk processing procedures that mimicked industrial 
processing, including separation/centrifugation resulting in a skim milk fraction and a fat 
fraction, homogenization of whole milk as well as pasteurization, ultra-heat treatment, and 
heat treatment for extended shelf life of whole milk without homogenization, for 
differentially expressed miRNAs important to human allergic immune pathways. Differential 
expression of 52 miRNAs species between pasteurized and ultra-heat treatment milk, and of 
25 miRNA species between pasteurized whole milk and raw milk fat samples, was reported. 
Genes targeted by 3 or more differentially expressed miRNAs with respect to high heat 
treatment included prostaglandin-endoperoxide synthase 2S (cyclooxygenase-2), a regulator 
of arachidonic acid–derived eicosanoid synthesis and inflammation whose inhibitory activity 
can be induced by ω-3-PUFAs, IL-6, IL-13, IFN-γ, and IFNGR1. Signal transducer and 
activation of transcription 3-targeted miRNAs also were differentially expressed in 
pasteurized whole milk versus the fat fraction.19
Both of these articles have advanced our insights as to the possible mechanisms underlying 
the asthma-protective factor of farm milk, including implicating higher fat content and ω-3-
PUFAs, and the altered activation of allergy genes found in cow’s milk with homology to 
relevant human ones. However, Kirchner et al do not specifically focus on fat content of 
whole milk, but rather on differences in nonhuman RNA found in the fat fraction in the 
context of various processing methods. The inexact measures of actual milk consumption 
over the study period, inattention to asthma phenotypes, and influence of unmeasured 
confounders, such as early childhood exposure to secondhand cigarette smoke and allergens, 
may limit the significance and applicability of Brick et al’s findings to other populations.
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Still, when contextualizing the eventual public health impact of this research, we should 
realize that the serious risks of raw, unpasteurized milk for foodborne illness caused by 
bacteria, viruses, and parasites have not necessarily diminished.1,2 In fact, a 2012 study by 
Mungai et al2 actually revealed an increase in raw milk–associated outbreaks with the sale of 
raw milk. It is also important to recall that according to the World Health Organization, the 
obesity epidemic is worldwide and has yet to be resolved.20 The evidence supporting dietary 
recommendations to reduce dairy-derived saturated fatty acids to curtail obesity has been 
mixed and arguably unconvincing, including perpetuating the ingestion of other high-fat 
products.21,22 Others even have suggested that consumption of reduced-fat milk may 
increase paradoxically the odds for cardiovascular disease or cancer.23
These 2 studies in this month’s issue underscore the undoubtedly potential benefits of raw 
milk with respect to preventing allergic disease. The looming question nonetheless remains 
whether these prospective benefits are worth the immediate infection risk. Before we 
completely eschew raw whole milk, more novel research into extracting just the desirable 
components from raw milk, or developing finer processing methods to selectively remove 
pathogens while retaining the beneficial effects of raw milk, may be warranted. However, 
until such research is conducted, present safety concerns still warrant taking heed of policy 
statements put forth by the American Academy of Pediatrics, along with other national 
medical associations, the Food and Drug Administration, and the Centers for Disease 
Control and Prevention, endorsing the consumption of only pasteurized milk and milk 
products.5 Although clearly no one would like to see continued perpetuation of childhood 
and adult obesity or the return of foodborne illnesses, these 2 studies ultimately may yield 
new paradigms about what may be healthy dietary practices or new research on preparing 
milk for safe consumption.
Acknowledgments
This study was supported by the National Institutes of Health (grant no. 2R01ES13163-6A1).
References
1. Langer AJ, Ayers T, Grass J, Lynch M, Angulo FJ, Mahon BE. Nonpasteurized dairy products, 
disease outbreaks, and state laws—United States, 1993–2006. Emerg Infect Dis. 2012; 18:385–91. 
[PubMed: 22377202] 
2. Mungai EA, Behravesh CB, Gould LH. Increased outbreaks associated with nonpasteurized milk, 
United States, 2007–2012. Emerg Infect Dis. 2015; 21:119–22. [PubMed: 25531403] 
3. O’Reilly LM, Daborn CJ. The epidemiology of Mycobacterium bovis infections in animals and 
man: a review. Tuber Lung Dis. 1995; 76:1–46. [PubMed: 7579326] 
4. Steele JH. History, trends, and extent of pasteurization. J Am Vet Med Assoc. 2000; 217:175–8. 
[PubMed: 10909453] 
5. Committee on Infectious Diseases, Committee on Nutrition, American Academy of Pediatrics. 
Consumption of raw or unpasteurized milk and milk products by pregnant women and children. 
Pediatrics. 2014; 133:175–9. [PubMed: 24344105] 
6. Report of the Dietary Guidelines Advisory Committee Dietary Guidelines for Americans, 1995. 
Nutr Rev. 1995; 53:376–9. [PubMed: 8677055] 
7. David SD. Raw milk in court: implications for public health policy and practice. Public Health Rep. 
2012; 127:598–601. [PubMed: 23115386] 
Yu and Miller Page 3
J Allergy Clin Immunol. Author manuscript; available in PMC 2016 September 15.
Author M
anuscript
Author M
anuscript
Author M
anuscript
Author M
anuscript
8. Oliver SP, Boor KJ, Murphy SC, Murinda SE. Food safety hazards associated with consumption of 
raw milk. Foodborne Pathog Dis. 2009; 6:793–806. [PubMed: 19737059] 
9. Macdonald LE, Brett J, Kelton D, Majowicz SE, Snedeker K, Sargeant JM. A systematic review and 
meta-analysis of the effects of pasteurization on milk vitamins, and evidence for raw milk 
consumption and other health-related outcomes. J Food Prot. 2011; 74:1814–32. [PubMed: 
22054181] 
10. van Neerven RJ, Knol EF, Heck JM, Savelkoul HF. Which factors in raw cow’s milk contribute to 
protection against allergies? J Allergy Clin Immunol. 2012; 130:853–8. [PubMed: 22939757] 
11. Loss G, Depner M, Ulfman LH, van Neerven RJ, Hose AJ, Genuneit J, et al. PASTURE study 
group. Consumption of unprocessed cow’s milk protects infants from common respiratory 
infections. J Allergy Clin Immunol. 2015; 135:56–62. [PubMed: 25441645] 
12. Lluis A, Depner M, Gaugler B, Saas P, Casaca VI, Raedler D, et al. Protection Against Allergy: 
Study in Rural Environments Study Group. Increased regulatory T-cell numbers are associated 
with farm milk exposure and lower atopic sensitization and asthma in childhood. J Allergy Clin 
Immunol. 2014; 133:551–9. [PubMed: 23993223] 
13. Tse K, Horner AA. Allergen tolerance versus the allergic march: the hygiene hypothesis revisited. 
Curr Allergy Asthma Rep. 2008; 8:475–83. [PubMed: 18940137] 
14. Riedler J, Braun-Fahrlander C, Eder W, Schreuer M, Waser M, Maisch S, et al. ALEX Study Team. 
Exposure to farming in early life and development of asthma and allergy: a cross-sectional survey. 
Lancet. 2001; 358:1129–33. [PubMed: 11597666] 
15. Waser M, Michels KB, Bieli C, Flöistrup H, Pershagen G, von Mutius E, et al. PARSIFAL Study 
Team. Inverse association of farm milk consumption with asthma and allergy in rural and suburban 
populations across Europe. Clin Exp Allergy. 2007; 37:661–70. [PubMed: 17456213] 
16. Michel S, Busato F, Genuneit J, Pekkanen J, Dalphin JC, Riedler J, et al. PASTURE study group. 
Farm exposure and time trends in early childhood may influence DNA methylation in genes 
related to asthma and allergy. Allergy. 2013; 68:355–64. [PubMed: 23346934] 
17. Pfefferle PI, Pinkenburg O, Renz H. Fetal epigenetic mechanisms and innate immunity in asthma. 
Curr Allergy Asthma Rep. 2010; 10:434–43. [PubMed: 20820961] 
18. Brick T, Schober Y, Böcking C, Pekkanen J, Genuneit J, Loss G, et al. PASTURE study group. ω-3 
fatty acids contribute to the asthma-protective effect of unprocessed cow’s milk. J Allergy Clin 
Immunol. 2016; 137:1699–706. [PubMed: 26792208] 
19. Kirchner B, Pfaffl MW, Dumpler J, von Mutius E, Ege MJ. miRNA in native and processed cow’s 
milk and its implication for the ‘farm milk effect’ on asthma. J Allergy Clin Immunol. 2016; 
137:1893–5. [PubMed: 26707195] 
20. Report of the Commission on Ending Childhood Obesity. Geneva, Switzerland: World Health 
Organization; 2016. 
21. Drehmer M, Pereira MA, Schmidt MI, Alvim S, Lotufo PA, Luft VC, et al. Total and full-fat, but 
not low-fat, dairy product intakes are inversely associated with metabolic syndrome in adults. J 
Nutr. 2016; 146:81–9. [PubMed: 26511614] 
22. Scharf RJ, Demmer RT, DeBoer MD. Longitudinal evaluation of milk type consumed and weight 
status in preschoolers. Arch Dis Child. 2013; 98:335–40. [PubMed: 23508869] 
23. Ludwig DS, Willett WC. Three daily servings of reduced-fat milk: an evidence-based 
recommendation? JAMA Pediatr. 2013; 167:788–9. [PubMed: 23818041] 
Yu and Miller Page 4
J Allergy Clin Immunol. Author manuscript; available in PMC 2016 September 15.
Author M
anuscript
Author M
anuscript
Author M
anuscript
Author M
anuscript
